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Abstract 
Laboratory usage self efficacy and scientific process skills are effective variables for science teachers’ professional careers. 
Therefore, teacher education systems need to have activities to promote preservice teachers’ development of affective and 
cognitive skills like laboratory usage self efficacy perceptions and scientific process skills. The aim of the study is to investigate 
the preservice science teachers’ laboratory usage self efficacy perceptions and scientific process skills and to figure out if there is 
any relationship between these two variables. The study was conducted in 2010-2011 academical year, at a state university’s 
education faculty. 66 preservice science teachers were enrolled in this study. Laboratory Self Efficacy Scale and Scientific 
Process Skills Test were applied to preservice teachers. For data analyze SPSS 21.00 programme was used. Independent sample t 
test and Pearson Product-Moment Correlation Coefficient method were used to analyze the data. There were statistically 
significant realtionships found between all sub dimensions of laboratory usage self efficacy scale. Significant relationships also 
were found between all sub dimensions of scientific process skills test. Howewer any significant relationship wasn’t found 
between these two data collection tools. Neither laboratory usage self efficacy scale nor scientific process skills test results didn’t 
show any significant difference according to gender variable.  
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1. Introduction 
One of  the biggest  problems of Turkish  Education System is  uneffective  science  education (Eş and Sarıkaya, 
2010).   Countries  give  especially  importance   to   science  education   to  not  to be  backward  on   scientific and  
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technological developments and provide continuing progress. Therefore, some initiatives have been done since the 
last century to promote the quality of science education. Most of this enterprises are for to improve new education 
programmes according to new variations (Ayas, 1995).   
Teachers are the core dynamic factors to clarify the education quality. The roles of teachers in education system 
are so important that whenever  a reform in the past was made without given care to teachers’ existing knowledge, 
perceptions, beliefs and dispositions; the results of the reform were mostly unsuccessful (Van Driel, Beijaard and 
Verloop, 2001). To train qualified teachers who perform their roles in education system correctly and to give them a 
place in professional life, are the serious responsibilities for moving the education system to success (Özoğlu, 2010). 
The practitioners of science education in schools are science teachers, so teachers need to be taught with 
contemporary knowledge, abilities and attitudes. Also they should learn new learning and teaching approaches in 
science education (Özmen, 2004) and continuous information updates which are required (Pinto, 2002). This 
approaches help teachers’ self meaningful learning and help them to teach their students with actual education 
knowledge. By this way, teachers can develop their problem solving abilities and can teach their students with daily 
life related. If  teachers learn more about how to face with a problem, they can show the same way to their students.  
For learning the scientific method to solve problems; education enviroments mostly need to laborotaries. 
Laboratory education and experimental works which can be performed by students, are going to help them to reach 
higher cognitive levels (Hart, Mulhall, Berry, Loughran and Gunstone, 2000; Al-Naqbi and Tairab, 2005). All 
science courses which have laboratory; teach students to investigate, to ask, to find the problem and to work 
collaborative with peers for solving it. The laboratory works help self development on observation, inquiry, using 
scientific method and scientific research (Chiapetta, 2007). The important point of this development is the teacher 
who has high self efficacy perceptions about laboratory. According to Bandura (1997), self-efficacy is an effective 
attribute in the formation of behavior and is defined as self-judgments of individuals’ capacity about to organize and 
complete a certain activity successfully.  
In science education, laboratory self efficacy perceptions are in relationship with science activities, scientific 
process skills and beliefs about laboratory usage. Teachers with high self efficacy perceptions are in trend to use 
student centered learning approaches, pay more attention to them and devote more time for application in the 
courses and they are really successful to perform them (Harurluoğlu and Kaya, 2009; Altunçekiç, Yaman and 
Koray, 2005). Teachers should gain scientific process skills to dominate their professional career with high self 
efficacy perceptions. Scientific process skills are the basic skills that facilitate learning in science, allow students to 
be active, develop a sense of taking responsibility for their own learning and help students to gain the research ways 
and skills (Çepni, Ayas, Johnson, and Turgut, 1997).  Zoldosova and Matejovicova (2010) identify scientific process 
skills as the scientific way which guides researcher for thinking.  
Learning in laboratory can be provided by scientific argumentation and interaction between social issues and 
cognitive abilities (Hofstein and Lunatta, 2003).  Laboratory method has the aim that activities need to be performed 
by students for meaningful learning with active learning. At the same time it is known that this method has positive 
effects on development of critical thinking, scientific view and problem solving abilities (Serin, 2002). Altunçekiç, 
Yaman and Koray (2005), emphasise that in teacher education, importance should be given to the development of 
self efficiacy perceptions and studies on determining the preservice teachers’ both self efficacy belief levels and 
problem solving abilities should be done. In the literature it can be seen that these variables were under debated 
separately, but it couldn’t be reached to any study that investigated both self efficacy and scientific process skills at 
the same time. Sinan and Uşak (2011) were investigated biology teacher candidates’ scientific process skills and 
found that in biochemistry laboratory course they were in good condition in terms of skills. Also this skills were in 
positive relationship with course passing grades. In Altunçekiç, Yaman ve Koray (2005)’ s study, they investigated 
preservice science and mathematics teachers’ problem solving skill levels and figured out that preservice 
teachers’self efficacy beliefs and problem solving skills show differences according to various variables. Akbaş and 
Çelikkaleli (2006) determined self efficacy perceptions about science teaching didn’t differ according to gender 
variable but there were differences according to university training. 
The aim of this study is to investigate the preservice science teachers’ laboratory usage self efficacy perceptions 
and scientific process skills and to figure out if there is any relationship between these two variables. The sub 
problems of the study are;  
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1. Is there any significant difference between Laboratory Self Efficacy Scale scores according to gender? 
 
2. Is there any significant difference between Scientific Process Skills Test scores according to gender? 
3. Are Laboratory Self Efficacy Scale sub dimension scores related to total scale score? 
4. Are Scientific Process Skills Test sub dimension scores related to total test score? 
5. Are there any relationship between Laboratory Self Efficacy Scale and Scientific Process Skills Test 
Scores? 
2. Method 
     This was a quantitative research and descriptive research method was carried out as a part of scanning models.  
Scanning models is a convenient model for the research which aims to make a description for the cases belongs to 
past or are still occouring (Karasar, 2006).  
2.1. Study group 
The study conducted in 2010-2011 academical year, at a state university’s education faculty. 66 preservice 
science teachers were enrolled in this study. 57 of them were girls and 9 of them were boys. 
2.2. Data Collection Tools 
2.2.1. Laboratory Self Efficacy Scale 
 
Laboratory Self Efficacy Scale (LSES) was developed by Ekici (2009), for determine biology teachers’ self 
efficacy perceptions and to investigate biology teachers’ laboratory self efficacy perceptions in terms of personal 
characteristics. 5 point Likert -type scale was developed  from two sub dimensions; Personal Factors and External 
Factors (Factors Related to Student and media). In the first sub dimension 8 items ( 6, 10, 2 , 15 , 7, 12, 14, 5 ), in 
the second sub dimension 10 items ( 3 , 9, 16 , 11 , 13, 17, 1 , 18 , 8 , 4 ) were located . The overall Cronbach's alpha 
reliability coefficient of the scale was found to be 0.90 . Positive sentences coded as" Strongly Agree = 5 points ", 
“Agree = 4 points ", "Undecided = 3 points ", " Disagree = 2 points" and " Strongly Disagree = 1 point ", the 
negative sentences coded opposite way  (Ekici, 2009). For this study, the alpha value of the scale was found as 
0.842. 
2.2.2. Scientific Process Skills Test 
 
Scientific Process Skills Test (SPST) was developed by Okey, Wise and Burns (1982) and Turkish adaptation 
was made by Geban, Aşkar and Özkan (1992). Test consists of 36 multiple choice questions and these questions are 
5 type skill questions. The skill types and the belonging questions are: Defining variables 
(1,3,13,14,15,18,19,20,30,31,32,36), making operational descriptions (pragmatically define) (2,7,22,23,26,33), 
hypotheses formation and defining (4,6,8,12,16,17,27,29,35), graphics and data interpretation ( 5,9,11,25,28,34) and 
research design (10, 21, 24). After Turkish adaptation study, Cronbach's alpha reliability coefficient was found to be 
0.81 (Geban, Aşkar ve Özkan,1992). Preservice teachers’ correct answers were coded as "1" wrong answers were 
coded as "0”. For this study, the alpha value of the test was found  as 0.856 . 
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2.3. Data Analyze 
For data analyze SPSS 21.00 programme was used. Independent sample t test and Pearson Product-Moment 
Correlation Coefficient Method.were used to analyze the data.  
3. Findings 
Table 1: Independent sample t-test results whether Laboratory Self-Efficacy Scale Scores differed by gender  
 
Scale Groups N X s.s. SHX  
s.d. 
t test 
t 
 
P 
LSES Girls 57 67,7544 9,00254 1,19242 64 -1,195 ,237 
Boys 9 71,5556 7,87577 2,62526 
 
As seen from Table 1, there was not found any statistical difference between girls and boys according to their 
Laboratory Self Efficacy Scale Scores (t64= -1,195, p>.05). Also there weren’t any significant differences seen 
between Personal Factors and External Factors sub dimension scores according to gender variable. 
 
Table 2: Independent sample t-test results whether Scientific Process Skills Test Scores differed by gender  
 
Scale Groups N X s.s. SHX  
s.d. 
t test 
t 
 
P 
SPST Girls 57 
22,6842 6,61480 ,87615 
64 -1,129 263 
Boys 9 
25,2222 2,77389 ,92463 
 
As seen from Table 2, there was not found any statistical difference between girls and boys according to their 
Scientific Process Skills Test Scores (t64= -1,129, p>.05). 
 
Table 3: Independent sample t-test results whether Scientific Process Skills Test sub dimensions Scores differed by gender  
 
Scale Groups N X s.s. SHX  
s.d. 
t test 
t 
 
P 
Defining Variables Girls 57 6,1404 2,53151 ,33531 64 1,157 ,252 
Boys 9 5,1111 2,08833 ,69611 
Making Operational 
Descriptions 
Girls 57 4,4561 1,28272 ,16990 64 -2,498 ,015 
Boys 9 5,5556 ,72648 ,24216 
Research Design Girls 57 2,3860 ,81841 ,10840 64 -,996 ,323 
Boys 9 2,6667 ,50000 ,16667 
Hypotheses Formation and 
Defining 
Girls 57 5,7719 1,94585 ,25773 64 -2,193 ,032 
Boys 9 7,2222 ,83333 ,27778 
Graphics and Data 
Interpretation 
Girls 57 4,4561 1,28272 ,16990 64 -2,498 ,015 
Boys 9 5,5556 ,72648 ,24216 
 
     As seen from Table 3, there were found statistical differences between girls and boys according to their “Making 
Operational Descriptions” (t64= -2,498, p<.05)  and “Graphics and Data Interpretation” sub dimension scores in favor 
of boys (t64= -2,498, p<.05). The other sub dimensions; Defining Variables  (t64= 1,157, p>.05), Research Design (t64= 
-,996, p>.05) and Hypotheses Formation and Defining (t64= -2,193, p>.05) didn’t show any significant difference 
according to gender variable. 
 
1162   Seda Usta Gezer /  Procedia - Social and Behavioral Sciences  174 ( 2015 )  1158 – 1165 
Table 4: Results of the Pearson Product-Moment Correlation Analysis Performed to Determine the Relationship Between Laboratory Self 
Efficacy Scale Total Scores and Sub dimension Scores  
 
Variables 
 
N r P 
Personal Factors 
LSES 66 ,931 ,000 
External Factors 
LSES 66 ,943 ,000 
    As shown in Table 4, positively significant relationships were detected between pre-service teachers’ Laboratory 
Self Efficacy Scale total scores and the sub dimension scores of Personal Factors (r=,931; p<.01) and External 
Factors (r=,943; p<.01). 
 
Table 5: Results of the Pearson Product-Moment Correlation Analysis Performed to Determine the Relationship Between Scientific Process 
Skills Test Total Scores and Scores  
 
Variables 
 
N r P 
Defining Variables 
SPST 66 ,782 
 
,000 
Making Operational Descriptions 
SPST 66 ,783 
 
,000 
Research Design 
SPST 66 ,833 
 
,000 
Hypotheses Formation and Defining 
SPST 66 ,789 
 
,000 
Graphics and Data Interpretation 
SPST 66 ,659 
 
,000 
 
    As shown in Table 5, positively significant relationships were found between pre-service teachers’ Scientific 
Process Skills Test total scores and the sub dimension scores of Defining Variables (r=,782; p<.01), Making 
Operational Descriptions  (r=,783; p<.01), Research Design (r=,833; p<.01), Hypotheses Formation and Defining 
 (r=,789; p<.01) and  Graphics and Data Interpretation  (r=,659; p<.01).   
 
Table 6: Results of the Pearson Product-Moment Correlation Analysis Performed to Determine the Relationship Between Laboratory Self 
Efficacy Scale Total Score and Scientific Process Skills Test Score  
 
Variables 
 
N r P 
LSES 
SPST 66 ,085 ,495 
 
    As seen from Table 6, there was not found any statistical relationship between these two data collection tools;  
Laboratory Self Efficacy Scale and Scientific Process Skills Test (r=,085; p>.01). 
4. Results and Discussion 
As seen from the findings, preservice science teachers’ laboratory self efficacy perceptions didn’t change 
according to gender variable. Ekici (2009) found statically significant differences between professional experience 
levels and laboratory self-efficacy perceptions of teachers. In the study it is figured out that these differences were in 
favor of female teachers and teachers with less than 10 years experience. Harurluoğlu and Kaya (2009) didn’t 
identify any significant difference between biology teaching profession self efficacy perception scores according to 
gender in their study which was done with biology teachers. Also Azar (2010) pointed out male and female teacher 
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candidates’ teacher self efficacy perceptions didn’t change. Different types of self efficacy perception investigations 
can be reached in the literature and some of them found significant difference according to gender variable  (Jones 
and Wheatley, 1990; Morgil, Seçken, and Yücel, 2004; Britner and Pajares, 2006). While our finding is in contrast 
with these studies, also it supports the studies in which didn’t find any differences (Yaman, Cansüngü, ve 
Altunçekiç, 2004; Altunçekiç, Yaman ve Koray, 2005). Our study aimed to investigate specially laboratory self 
efficacy perceptions. Therefore it may be said that gender doesn’t effect preservice teachers’ laboratory self efficacy 
perceptions but experience effect according to the year of experience. 
Preservice science teachers’ scientific process skills also didn’t change according to gender. However, “graphics 
and data interpretation”, “hypotheses formation and defining” and “making operational descriptions” sub 
dimensions showed significant difference in favour of male students. Inquiry and research based learning 
environments promote scientific process skills more than traditional laboratory courses (Ketpichainarong, Panijpan 
and Ruenwongsa, 2010). In Bilen ve Aydoğdu (2006)’s study activities which were prepared by “Predict- Observe 
and Explain” technique, caused an increase in preservice science teachers’scientific process skills and understanding 
of the nature of science. Therefore it may be said that not only gender but also the learning environment shapes the 
scientific process skills. Research based science laboratories help students to create their own problems instead of 
concept memorization. Students can solve their problems by doing and living, they can think critically and give their 
own decisions (Rehorek, 2004). In science courses some differences can be derived because of female and men’s 
brain speciallities, social and economical backgrounds (Özay, Ocak and Ocak, 2003). The differences between 
“graphics and data interpretation” and “making operational descriptions” sub dimensions could be the result of these 
kind of variables and the interest of male students to these areas. 
In this study there was no relationship found between preservice science teachers’ laboratory self efficacy 
perceptions and scientific process skills. Watters and Ginns (1995) stated that personal science teaching self efficacy 
could be improved in situations where individual students were experienced in an appropriate learning environment. 
Altunçekiç, Yaman and Koray (2005), figured out that when preservice teachers’ self efficacy perceptions were 
developed, skills like scientific problem solving were developed at the same time. Science education has generally 
involved teaching not only a body of knowledge but also the processes and activities of scientific work (Flick and 
Bell, 2000). Gorrell and Capron (1988) argued that preservice training programs must attempt to “instill appropriate 
skills and attitudes” in prospective teachers and especially focus on efficacy beliefs. When knowledge and activities 
are given at the same learning environment, students can be affected more equipped and more sufficient. In our 
study preservice science teachers might have a confusion in their thoughts about scientific process skills and these 
could cause to a concern. Therefore there wasn’t any relationship found between these two variables. 
5. Suggestions 
In teacher training, self efficacy perceptions enhancing activities should take place. Especially for preservice 
science teachers, science process skills developing activities can be more integrated to the curriculum. By this way 
in laboratory areas which are one of the most important environments of science education, teacher candidates can 
be educated more confident, encouraged for research and with higher self- efficacy perceptions. Working with 
teachers and with larger samples  may lead the researchers who are working in this field. 
 
References 
Akbaş, A. & Çelikkaleli, Ö. (2006). Sınıf   öğretmen   adaylarının fen öğretimi öz-yeterlik  inançlarının cinsiyet, öğrenim türü ve üniversitelere  
göre incelenmesi. Mersin Eğitim Fakültesi Dergisi, 2, 98-110. 
Al-Naqbi, A. K., & Hassan, H. T. (2005). The  role of   laboratory   work in school science: Educators’ and   students  ’perspectives. Journal of  
Faculty of Education, 18(22), 19-35. 
Altunçekiç, A., Yaman, S., & Koray, Ö.  (2005). Öğretmen    adaylarının   öz-yeterlik   inanç  düzeyleri  ve  problem  çözme becerileri üzerine bir  
araştırma (kastamonu ili örneği). Kastamonu Eğitim Dergisi, 93. 
Ayas, A. (1995) Fen bilimlerinde program geliştirme ve  uygulama teknikleri üzerine  bir   çalışma:   iki çağdaş  yaklaşımın   değerlendirilmesi,  
Hacettepe Üniversitesi Eğitim Fakültesi Dergisi, 11, 149-155. 
1164   Seda Usta Gezer /  Procedia - Social and Behavioral Sciences  174 ( 2015 )  1158 – 1165 
Azar, A. (2010).       In-service    and    pre-service   secondary    science    teachers   self-efficacy    beliefs   about   science teaching. Educational  
Research and Reviews,5(4), 172-185. 
Bandura, A. (1997).  Self-Efficacy: The exercise of control.  New York: Freeman. 
Britner, S. L., & Pajares, F. (2006).  Sources of    science   selfǦefficacy  beliefs of   middle    school  students. Journal  of  Research   in    Science  
Teaching, 43(5), 485-499. 
Bilen, K., & Aydoğdu, M. (2012). TGA (tahmin  et- gözle-açıkla)   stratejisine  dayalı   laboratuar   uygulamalarının öğrencilerin bilimsel süreç  
becerileri ve bilimin doğası hakkındaki düşünceleri üzerine etkisi. Gaziantep Üniversitesi Sosyal Bilimler Dergisi, 11(1), 49-69. 
Chiapetta E.L. (2007). Inquiry-Based Science. Strategies   and  techniques  for encouraging inquiry in the classroom.The Science Teacher. 64, 22- 
26. 
Çepni, S, A. Ayas, D. Johnson &  M. F. Turgut (1997). Fizik   Öğretimi.  Ankara:  Milli  Eğitimi   Geliştirme    Projesi  Hizmet Öncesi Öğretmen  
Eğitimi Deneme Basımı.  
Ekici, G. (2009). Biyoloji öz-yeterlik ölçeğinin Türkçeye uyarlanması. Kastamonu Eğitim Dergisi, 17 (1), 111–124. 
Eş, H. &  Sarıkaya, M., (2010). Türkiye ve İrlanda fen  öğretimi  programlarının   karşılaştırılması. – A comparison   of  science  curriculums  in  
Ireland and Turkey. İlköğretim Online, 9(3), 1092-1105.  
Flick, L., & Bell, R. (2000). Preparing  tomorrow’s   science   teachers   to  use   technology: Guidelines for  Science  educators.   Contemporary  
Issues in Technology and Teacher Education [Online serial], 1(1). Available:  
http://www.citejournal.org/vol1/iss1/currentissues/science/article1.htm. 
Geban, Ö, Aşkar, P., & Özkan, İ. (1992).  Effects     of      computer   simulated    experiments    and   problem   solving approaches   on   students  
learning outcomes at the high school level. Journal of Educational Research, 86(1), 5-10 
Gorrell, J., & Capron, E.W. (1988). Effects   of   instructional   type   and   feedback   on   prospective   teachers'  self-efficacy beliefs.  Journal of  
Experimental Education, 56 120-123. 
Hart, C., Mulhall, P., Berry, A., Loughran, J., & Gunstone, R. (2000). What  is the purpose of   this   experiment? Or can students learn something  
from doing experiments? Journal of research in science teaching, 37(7), 655-675. 
Harurluoğlu, Y. &  Kaya, E. (2009). Biyoloji     öğretmen         adaylarının       biyoloji     öğretimine     yönelik     öz-yeterlik  inançları.    Uludağ  
Üniversitesi Eğitim Fakültesi Dergisi. 22(2): 481-496.  
Jones, M.G., &    Wheatley, J.    (1990).    Gender    differences        in    teacher-student    interactions    in    science    classrooms.   Journal   of  
Research in Science Teaching, 27(9), 861-874. 
Hofstein, A. &    Lunetta, V. (2003). The laboratory in science education: foundations for  the   twenty-first  century. Science Education, 88, 28- 
53. 
Jones, M. G., & Wheatley, J. (1990). Gender difference  in teacher student interactions in science  classrooms. Journal of Research in Science  
Teaching, 27(9), 861-874. 
Karasar, N.(2006). Bilimsel Araştırma Yöntemi. Ankara: Nobel Yayın Dağıtım 
Ketpichainarong, W, Panijpan, B., & Ruenwongsa, P. (2010).   Enhanced learning of biotechnology students by   an    inquiry-based    cellulase  
Laboratory. International Journal of Environmental &Science Education, 5(2), 169-187. 
Morgil, İ., Seçken, N., &  Yücel, A. S. (2004).   Kimya     öğretmen     adaylarının     öz yeterlik     inançlarının   bazı     değişkenler      açısından  
incelenmesi. Balıkesir Üniversitesi Fen Bilimleri Enstitüsü Dergisi, 6, 62-72 
Okey, J. R., Wise, K.C. & Burns, J. C., (1985). Development of an   integrated    process   skill   test: TIPS II.   Journal of   Research   in  Science  
Teaching. 22 (2),169-177.  
Özmen, H. (2004). Fen   öğretiminde   öğrenme   teorileri  ve   teknoloji  destekli   yapılandırmacı (constructivist)    öğrenme, The Turkish Online  
Journal of Educational Technology (TOJET), 3 (1), Issn: 1303-6521. 
Özoğlu, M. (2010). Türkiye’de Öğretmen Yetiştirme Sisteminin Sorunları.Seta Analiz. 
Özay, E., Ocak, İ. & Ocak, G. (2003). Genel     biyoloji      uygulamalarinda     akademik   başarı    ve    kalıcılığa   cinsiyetin     etkisi. Pamukkale  
Üniversitesi Eğitim Fakültesi Dergisi. 2 (14), 63-67. 
Van Driel, J.H., Beijaard, D., & Verloop, N. (2001). Professional development and reform in science   education:   The role of teachers’ practical  
knowledge. Journal of Research in Science Teaching, 38, 137-158.  
Pinto, R. (2002). Introduction to the   science    teacher    training   in   an   information   society (STTIS) project. International Journal of Science  
Education, 24(3), 227-234. 
Rehorek, S. J. (2004). Inquiry-based teaching: an example   of   descriptive science in action. The American Biology Teacher, 66(7), 493-499. 
Serin, G. (2002). Fen eğitiminde   laboratuvar.  Fen Bilimleri Eğitimi Sempozyumu,  Maltepe  Üniversitesi, İstanbul, 403–406.  
Sinan, O. &  Uşak, M. (2011). Biyoloji öğretmen   adaylarının    bilimsel   süreç    becerilerinin   değerlendirilmesi. Mustafa Kemal Üniversitesi  
1165 Seda Usta Gezer /  Procedia - Social and Behavioral Sciences  174 ( 2015 )  1158 – 1165 
Sosyal Bilimler Enstitüsü Dergisi, 8(15), 333-348. 
Watters, J. J., & Ginns, I. S. (1995). Origins   of   and  changes in  preservice teachers'     science teaching   self efficacy. InAnnual    Meeting of  
National Association for Research in Science Teaching, April 22-25, 1995, San Francisco CA. 
Yaman, S., Cansüngü Koray, Ö., &    Altunçekiç, A. (2004). Fen   bilgisi  öğretmen   adaylarının   öz-yeterlik   inanç   düzeylerinin   incelenmesi  
üzerine bir araştırma. Türk Eğitim Bilimleri Dergisi, 2(3), 355-364. 
Zoldosova, K. &   Metajovicova, I. (2010). Finding   out   how   the   elementary   school   children  manipulate with empirical material and  how  
they process  the obtained information.   International   Electronic   Journal   of  Elementary Education. 2(3) 327-348. 
 
 
 
 
 
 
 
 
 
 
